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other copper sulphides. In the slow and imperfect roasting in heaps or stalls not all of the copper sulphide will be converted into sulphate; a part will always remain unaffected, and another part will be transformed into oxides. In order to extract as much copper as possible from the ores, after the roasting has been finished and the sulphate of copper leached out, the ores are allowed to weather, as for the fresh or unroasted ores, already described, whereby in the course of time the copper is converted into sulphate, by natural weathering.
The production of sulphate of copper by roasting, followed by weathering of the leached roasted ore, was used for a long time at Kio Tinto, in Spain. According to Schnabel,1 the ores thus treated were cupriferous pyrites with 1 1/2 to 2 percent, copper; these were slowly roasted in heaps of 200 to 1500 tons upon a bed of brushwood, firewood or coals. The 200 ton heaps were hemispherical, 26 ft. in diameter at the base and 11 ft. 6 in. high. The larger, 1500 ton heaps were elliptical in plan, the longer axis of the ellipse being 55 ft. 9 in., and the shorter axis 32 ft. 10 in.; their height was also 11 ft. 6 in. Air was admitted by means of a system of channels traversing the heaps. The smaller heaps burned for two months, the larger ones for six. To roast 100 tons of ore required in the small heaps 27 eu. ft. of wood and in the larger ones 9 cu. ft. The yield of copper was greater in the small heaps than in the larger ones. The roasted ores were leached for 50 hours by which means the copper present as sulphate was washed out of them. The exhausted residues still contained 0.4 to 0.5 per cent, of copper, chiefly as sulphide, to extract which the ores were allowed to weather. With this object they were piled on a system of horizontal fines built of dry stone, that air could circulate through the pile of ore. The vertical flues were continued in proportion as the heaps got higher by the piling on of additional ore. As soon as the damp heap had reached a certain height, the sulphides began to decompose, as was shown by the rising temperature. By checking the air supply ^ WIIH kept, if possible, from rising so high that the heap took fire. From time to time, the heap, or a portion of it, if it was a large one, was leached out, and the liquor conducted to the precipitating tanks. The exhaustion of the heaps, which were continually being increased, and which may reach 500,000 tons, will not be completed in measurable time, as, in spite of frequent leaching, the weathering proceeds very slowly. It is even held that these huge heaps will still be producing sulphate of copper long after the mines shall have been worked out.
The cost of producing copper at Rio Tinto, Spain, by heap roasting and leaching, is stated to be about $1.55 per ton, divided as follows: Mining 89 cents, roasting about 18 cents, including labor in building heaps, etc., precipitating and collecting about 56.6 cents. Sixty-six tons of ore were required to produce one ton of metallic copper,
1 Handbook of Metallurgy, Vol. I, p. 212. readily transferred to the smelter, where they form part of the charge for the8
